We reported a batch hydride generation -flame heated quartz tube -atomic absorption spectrometry4).
However, it showed disadvantage of consuming fair amount of reagents for the analysis (for example, 10mg
of 12 M hydrochloric acid per one sample) . Therefore, we have developed a small size system with an electrically heated quartz tube and have applied it to antimony analysis in natural river waters5), waste samples and ashes from city waste incineration6). We describe here the method for not only antimony but also arsenic and selenium, followed by discussion about checking of pre-reduction in arsenic analysis, the memory effect in a quartz tube and the humidity control to preserve hydrogen selenide. These issues have not been fully discussed yet, although some workers may be annoyed with these problems. The results are shown in Fig. 3 . The sample prepared with 1ml of potassium iodide solution and 1ml of hydrochloric acid was not completely pre-reduced even after 2 hours, because the secondary peak was larger than a blank. On the other hand, the sample prepared with 2ml of potassium iodide solution and 2ml of hydrochloric acid was observed sufficiently pre-reduced in ten minutes. were considerably suppressed. Nevertheless, an elevation of a blank peak was observed in the long run.
Consequently, hydrofluoric acid treatment (20%, 1Omin.) of the quartz tube immediately before the analysis was indispensable for antimony quantification in the range of a few nanograms.
Humidity control in selenium analysis
Hydrogen selenide is very unstable with the presence of water vapor10), therefore humidity control is needed. We achieved it in three manners. Ice-bath cooling after the pre-reduction was kept till the hydride generation. A relatively large test tube, which suppressed the mist entry to the transfer tube, was employed as a hydride generation vessel. Silicon tube was used as the gas transfer tube instead of PTFE tube.
Oerenmark et al.10) observed a latex tube better than a PTFE tube, and considered the air permeable property of latex would supply trace amount of oxygen to the gas transfer line, which enhanced the sensitivity.
Although we obtained a similar result, we believe it was brought by the property of moisture absorption of silicon tube. Experimentally, if the silicon tube was replaced by a PTFE tube, the sensitivity did not change at the moment, however, it gave little peak after a blank purge for a few hours, on the other hand, a silicon tube presented a stable result. We considered it was due to the difference of the humidity in the tubes. Se/l, and 0.5-0.6 ƒÊg Sb/l were found.
